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Tefescone [0 .
e Remarkable
- Wil Bring the Pfanet Into Plain Sight

<

(

Mars

Instrument Which

[}

with 91 Separate Lenses, Each
Helping fo Annififate opace
Through Millions of

the men and women on- the

planet Mars. Within three
years we will be able to study at close
“pange the people of mnother world.”
" This astounding ststement was made
last week to a Journal reporter by Fre-
fessor T. 8. . Lowe, the e¢mioent scien-
tist of Mount Lawe Observatory, Mount
‘Lowe, (Callfornla. But Profeseor Lowe
does not only make the statemsnt, He
Is now In the Enst arrunging with a
ayndleate of oapltallsts to hiave his state-
ment absolutely and practloally reniized.
He will have erected oo one of the highest
‘summits of the Slerra Madre mouniaines
dn Soathérn Callfornls, near Pasadens, sn
immense telescope with an .objective so
great, and a magnifying power so tremen-
dous, that If tle hopes of Its [ventor
.are real It will revolutfonlze astronom-
Hcal pelence. It will penetrateé [ty other
“worlds, Iny open the secreta of the stars,
and if, as many sclentists belleve, there are

13 BEPOBE tha yesr 1000 we will see

If New York Olty were on the moon, nnid
a0 observer were to laok at It throngh the
Forkes telescope, with n magnlfying power
of 4000 dinmeters, the elty wonld predent
‘the same appearanca as {f looked at
through the naked sye from a distance
of sixty miles. Looked at under the snme
conditlons throngh the Gathmann tele-

scope, with ‘a magnolfying power of 8,000
dlametars, the clty would appear to the
observer as if he were looking nt It with
the nnked eye from a distnnos of thirly
mliles.

As'an HHlustration, If tle aecompanying
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~ peopls on the planet Mars, It will enabie
‘us to observe and study them. i

Miles of  Oku

cut of New York City” be held twenty-
threa Inchea from the ere, It will look as
hlg as the clty would look If It were on
{ the moon and vlewed through the Gath-
manp teleacope.

The new telescope is the Ilnventlon of
Louls Gathmann, a Chleago Inventor, and
its construction will mark an entirely new
departure in the manufacture of gredt tale-
scopes. Tts lens will be 72 Inches [n diam-
oter. almost twice as great as that of the
big Yerkes telegoope at Loke Geneva, Wis.
| But the new Instrument will be built on
| tndleally different lines from those of the
| Yorkes glass or any off the other grenat
glasses [n existence.

The telescopes now used In the varlous
obgervatories ave all bullt on the same
plan.  They are all achromatle refractors,
conslsting of but one lens. This lens I8
made from two dises of glass, one of which
is crown and the other filnt glass. The two
neutralize the colored ‘tays so that only a
white Mght tomes to the eyes of the ob-
Berver.

The Yerkes lens, forty inches In dlnme-
ter, Is the Inrgest single lens [n the world.
Thera seems to be llttle doubt that In this
lens the lmit of slze for single refractors
has been reached. Professor Clark, who
made the Yerkes glass, malntalns that he
can grind a perfeet lens forty-five luches
in diameter. But so meoy dlficulties, re-
sultlng from the necessary welght and flex-
Ibilify of the glass present themselves
| that the best sclentific opinion Tegsrds a
forty-five-lnch single glass as impracticable,
| The new telescape, instead of ene slogie
| teng, will ‘have a lens made up of many

lenges, Kach lens will be six Inches 'in

Adlameter.  There will be one centre lehs,
[Amun.l that there will be a ring of six

more lenges, then another clrele of twelve

lenses. then elghtesn, then twenty-
four, and so on up to the
outer cirele, which

h" Ondgpfuf T will  conalst
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of thirty
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lenges. Ingll
aninety-ong i&-
dividaal - 81X«
inch lenses wili
composs the
72-loch lens of
the new tele- '@
scope. A1l these %
homogeneous lenses A
will be cemented in 6,?.‘.‘
a sash or frame, The <
cement will haye the _A
sume co-efliclent of ex- 4~
panslon and contrnction as % .
the glass of the lenses, (é
When the glasses are firmly Aa,
set the whole will be taken and
ground, just os if It were a dng‘ln%v
plece. of ginss,) thus bringing the . 4
rays of light from every plece of 4{1
glass to the oma foenl point, Jdn-all 0‘;0
temperatures the expansion and ,con-
tkactlon of the-glass and cement wlll be
exact and the cluster of lenses ,will be In
perfect focus at all times, g
That this can be done successfully, and
without -the c¢hromatiam that ,might Dbe
anticipnted as a hlndsance to astrénomlical

observation, s no longer a guestiop., Dem-,

onstratlon by Mr. Gathmann lins already
silenced criticlsm forever on that point.
For moro than a year he has had In pracs
tieal operatlon lo his observatory-at Chi-
eago 8 telescope bullt upon the' sectional
lenis plan. Tts objective Is made up of
thirteen amall lenses, and .ls but’ seven
inches In diameter, but the resulis ob-
tslned by It have been remarkable.

From n scientific standpoint, there seems
to ba no reagon to doubt the practicability
of the Inventor’s principie. It Istas per-
fectly In acgord with tne laws of optles
to bring to a comman focus the rays of
light through a_ dozen different  lenses,
even though ~they be of diverse shapes
and sizes, as It is to bring" all’ the rays
of Hght to & ecommon focus thit pass
through or are refracted. throngh e ‘single
lens of Inrge or small size. :

Any microscople student of ‘the eye of o

fiy knows that 1t s composed, practleally,
of 2,000 separate lenses, but all working in
perfect harmony- to produce clearest sight
for the Insect. So the Gathminn tele-
geope, composed of any number of lTenses,
all refracting to # given focns, slniply pat-
torns after that which nature has been ol

ways doing and mnking no fuss aliout.
“he tubs of the jnow telescope will be
much shorter than the tubes of the
single lens glasses, Ordinarily the
larger the lens the lotiger ond
heavier Is the tube, and It
therefore necessarlly -
quires more expensive

6’@/‘? i

3 and complleatad
53.‘ machinary 1o
g handle [t.
. But la
the
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Guthmant = &
glnss the %{,
foeal length " A
of the tele- ’}'

&

scope will be :
made to, coTre- (/{.(
spond to the size and 0’ :
eyjrves of the surface of /Zf
{ie Jens employed. This, of }-
coutee, will resunit in & com- /;6,
paratively short tube, less ma- /?(
ohinery to operate, and, therefore, & 00
smaller dome for the observatoly.

In consteuetidn these are the i_eusentlnll
polats of differance between the l'mthmam:
telescopa and the other great ginsses NOW
in use. But fhe effect of the new glass I
the astronamical world promises to be
revolutionizing.

flie majority of sstronomers econtend t_lmt
the gréatest foe to the large tolescope Is
tie armosphere itaelf. They declare that s
A result of the almost eonstantly disturbed
condifion of the slr, the fmage of a coles-
tial body, whed lpoked ot through o Inrge
telescope, 18 psunlly blarred or otally de-
lqtrored.  Notwiihstanding that they select
the mmost favorable logations and climates
for thelf researches, they declare that o
perfect ‘obseryation il the In rge,lolelsf-_um
Is u compacntively rare occurrence. * This
they nttribute 10 thie ntmosphere,
] Ay, Gathmeann does ot agree with thesg
solentiste. He malutalny that the so-culled
dtsturbed condition of {he atmospheve dogs
ot exiat, and deelnres tint ik seeming
Wisturbanes is wholly -a defect _lu ilie con-
strictlon . of the present Inrge’ teléscopes.
He polnts out that the tremilous condl-
rion of the ptmosphere Is readily :lulh:{!nh}u
$1, the targe glasses, bit is not perceptible
in the goinller ginsses.

tronomers admii )
' In the large telésotpes now iniuse the
Lwo large glasses,
single lens are grouni and correct-
¢l In o ropm of even tpmpersliure.

One of these glasses 18 of ﬂhn”mm.r in
and extremely bard, the other | Syoric new
fs of crown anid compara- ¢

tively =oft, AS these

rlosses are porrectad
with great care at
7 a cocertaln tem-
0’0 pernture, the
m oo ment
they A rfe

apened up
' for ph-
l‘E!’\'ﬂ'

e
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Aifferent 4:,
tempernturs 4/

an aljustment 05:/0) |
to that temperatiire = /f
in the two glasses lm- /f
medintely thkes place. %f’
This I In accordance with the e
well-known |a w of expansion nnd
contractipn: In the softer plece of gloss
the adjostment s qulcker and greater thad
in: the harder, and by this uneven molecu-
lap actibn in onch plece s that quivering
appenratice produced which nstropomers re-
fof to as “‘the tremuious condition of the
ntinsphere.’” o the larger glasses thid

comiditlon s enslly petceptible, but in an
seaTeRly

whiell compose the,
| entg-two-fnch  objective makes

olght or o six loeh glnss 1=

noticeablv. .
Al astronomers dre sgroed thot for
peactieal working  parposes, ilie smallor

glnsgez nsunlly giye the best sntiafnetion,
Bt ll. too, are uopnlmouk in declaring
that If thes eonld inke perfect ohsarvations
with n large nnd powerful glnss the ad-
ges to sclenice would be tremendous.

| viinta

is fact ‘all as-| Right here Mr Gathiany steps inoand as-

sprts that his fvention hus #ll the aidvan-
tnges of the perfect small lens, with the
{mmense magnifyicg pewer which a/sev
possible.
It 1z this great inctease of magnifylng
(he! new telescope swlieh will
wonders In astronomigal sel-
ehte. To. seciire ‘this the: first pssential
1 the supply of light. Mhis the Gathmanu
telescope will secuye to o much greater
degree thin any other, because 1ts object-
ive Dy whlr.-h\i!le Tight is mhzutu:d will
be twice as great e fny otherin exlstence,
Anothor and eqnaily important feature of
tlie Gafhmann leps is the certninty of se-
etrlug n perfect lens. The larger the glnss
ihe mare Hkely is 1t to; meef with aceldonts
amd to conbtin NuUEICroNs imperfections.
Every lorge lens in exlefence Is: more or
less full- of fiilws. It would be exiromely

(é)‘ micrascope lenges.

diffenlt 1o Bud one so perfect that iy could
e out up aid ail of lis froctlons wsed foy
But; o3 the eountrary,
every one qualified to Judge knows that
It 1% epasy 10 make o small glt=s and
mike 1t absointely. withoud faw.
Ax [le seetional lens is made up
of anuity small glasses, encll one
pertecy 10 Itself, one onn rely
aheolntely dn gesuring. aper-
fect lnrge [ens,

-

%— 1t Is this ‘comblnation
€. of these t®0 long sougit

for quatities In the
% Gothmann ¢ e scope
> | which jands the sel-
entiie worid to hope
4 for west lmportost
Cg., HHscoveries with
(C‘é the new [pskrie-
menl.
“Thete ls no
reason o tele-
aeople  Sels
e, -“(lj'ﬁ
M. Gaths
gy, wly
?‘f we shonld
?/" not g 69

0)
%
o

=

.li: - 1'.', “" - .r‘_ &

il . A

. % =
i Y, S S Y ._«_1{"-]-.-_.'_' (gl b g 4
-

4
o, *

=

Of?t

‘Rllr-l:l—:
*.5; o Bte-
! nnta
\ 2
==
=
L
=
(-\
=
T
=)
.1
=1
3 3 . -
SO M 3
1854 4 i
3o : :
Rk <
b=, il

N ‘."3" Wy :
5 b_

e
\ 00}? a = X
of AMurs ﬁ(} V' S
i see, too, woll { ewed .
envugh to plek up n pin rﬁPO
on ths moon.” But the Gathmann
telescope has another most Important and
practival advantage: the question of cost.
The deps iz the great Iem lon the cost of
produeing n folescope. When the glze of
the glasa’ goes above {hivty lnches o sees
tlonal lens gan be prodiesl for one-tenth
the expense of an entite lens.  As the slue
Inoreases the nroportion  of difference o
cost grows In fayor of the soctioual lens.
This 1s a most importaont difference in the
prodnetion of o groat glngs."

No doubt when the Gathmann relescope
I8 erected the first obiect on avhieh It
will be nrned s the planet Mara, Selen:
tigfs know that from M8 geograplileal and
meteprologlenl conditiens theve {s no renson
why the Lighest type of organle life should
not exist ont that planet. They know that
It hns monntains and sens aud fields: and
immense ennaly and an unwonted notivity
at times, leading muny to suppose that
Marg la Inbnblied and ‘that for years lis
people hove boon signalllng to the carth.
With the new telescope we nny sopnm get
definite knowledge on the subjecr.

The present Mount Lows Ohservatory
is leented on n lope nbove Eelio Matintain,
one of the wpurs of ‘the Sierra Mulre
Mountalns, In Southers Callfornin, It s
000 Chet above tlie level of the sen, and
in pedched by the Mount Lowe elgetrie
filway. Bat for the new telescops an-
niher whaertatory will be hullt on the
highipst crest of the Slerma Madro—0,000
feet above the level of the son, which Is
2,000 feot higher than tbe Liok Obsersa-
tory, on Motinl Hawmlliton, The ¢limate
of Mount Lewe Is speelnlly well adapted
tiv mstrononileal putsuits,  The telhpera-

ture s relatively consfant, and the air

Is remarkally
tremors; Eably. elonr and free from lioat

P'rofessor Towe, Who will ereet Lhe Giath-
mann. telescope, - Is ‘the foremost fgnre {n
Softhern California, He las the gonljs
outerprise and means to earry ouf his uu:
derinklng successfully. He, too, Is an li.
ventor of note, It was he who itvented
the process of making water gy for {l-
Inmimnting purposes; be uise Inventell the
metliold for the artificlal manufactare of
Iee. DPurlng the Civil War he origlnnted”
& practleal system of halloon abservatlong
for war purposes.

Perhaps his crowning achiovement, hows
ever, has been lis eagineering featl by
which le built an alectple rallway up ll.ﬂUl'l'
reet_ of mountuin side to the highest orest
of the Slerra Madre, He I8, howevern, @&
mnn of untlring energy, and he huas thrown
himselt fnto the work of erecting the grett-
est telescope In the world with his usunl
push and enterprise. It seems Htfing that
1t should be located) on the monntaln which
bears his name.

Dr. Lewis Swift, formerly of the Wanier
Obsgervatory, of Hochester, N. \".'—_ttm “ine
defatigable comet gocker,” as his brother-
astronomers call dm—!s  at | preseni  in
charge of Mownt Lowe Observatory. Ha
wears the medals of the French Acndemy
and wlso of the Royal Acalemy of Grent
Britnin' for hls Important nstronomlen] dis-
coveries. He willl be in charge of the new
telescope, and hnturally looks forward with
the keenost ‘antielpation to fte completlon
and Arst trinl. :

Phew! To‘ Europe

Engineer Voss, of the ahipbuilding firm
of Blolim & Voss, In Hamburg, Germany,
hnsicompleted plans for g 'glupr ocbat gra_-y:
bound that is fntended to oross from South-
simpton to New York in slxtéen lotrs, just
time enough for n man to recover ffom his
farewell dinhers An nlr'(-nn irip of sizteon
hoprs between hose polots menis a speed
of oue Lundred aod aliety anlles per hour,

The piher doy ) Herr Voss submilited ni

model  af the prajected steamer, fogether
with plins and deseription; to n mestlng
of the Hamburg Soclety of Seamen and
Shippswners.

The Inventor Dases Ws caeulations on o
miltiplicity of serews. The greatest nnm-
I_)er of serews nove cmployed in ship: buoild-
Ing Isthree. Voss menns o use'ton sefews,
ol wherens  the exiating  throe-sévew
stenmiers,  unotably  the  Enlted  States
crulser Colnmbilt and the Germgn man-of-
war Kolserin Augusta. garey thelt propel
lers aft, set in the form of o triangle with
the middle serew a- little lower than the
otliers, the Haniburg Itiventor proposes to
furnish both sldex of his ship with five
perdws eacl, distributed at fegular Inter-
vals fram bow fo, stern. By thls means
lie bopos to glve the ship the greatest pos-
sible_amonnt of stabllity and to prevent
e from: rolling. s plan  presupposes
that the serews will remain steadlly In the
vater and be ennbled tn do thelr work
utilnterruptodly, ¢ .

Another Imporisnt feature of the con-
struction of the teg-screw eteamer kg the

‘Yoes's calovlatlyns were about

in Sixteen Hours |

eontemplated removal of water fricilon,
whith, according to Herr Voss, will lkp-
wign' be acoomplished by (he novel distels
Lution-of gerews. ) E

Whe four forward screws, two od each
side, counthig from the bow, are-fo thrast
the vossel forwapd by the following meth.
ofds: One blsde s (o push the woter nnder:
the sbip, while the other throfs the watoy
off or ‘drives it nwar.  Thie twh moraws
urdor the cegtrs of the vessell and ?Iln.""
fone serews aft ot the same ths polland
pusli forwakd with lrceslatible fopse.

The inventor forther clnims {hat Wis ten-
sorew bont willl go Just os fakt In hefrvy
g It will'lp cnlin woeatber, He js there-
fore onfident thal the Jeurney from Soutli-
ampton to New York cin be mnde jin slx-
toen houre during 91l sénsons of the vepr

Now. Yori ship hnilders and engineers
o whom fhe #bove liformatlot wag sulis [
mitted, sutg ¥orr Vogs's plans webs quite |
fonsible, though (hey doubted thit s |
pereon of the present generntlon wauld vy
ornss the ddenn In slx(een hours except
by o #ying machitie of by mweans of a |
preumstie tube. {b

Chlef Ehglneer Carnegle, of the American |
Line, =ald there could be no {roubla In
worklng ten cerews simultandously, looking
&t it from a meehonleal stundpolut, Lit bo
was afrald that a ghip so construoted wroul
have (o earry so much machlnery that thers
woull be Httle room left for noything or
anybody else. However, pe thought the. |
matter worihy of the aitentlon of sli.'fp.-
bullders and sald his lne would wareh the
exporiment with Interest, As to the pres-
vention ‘of roliing, he thooght that il‘rp"
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